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(CA) $c\in C$








$CA_{1}=$ $(C,F_{1}:Carrow C),CA_{2}=(C,F_{2}:Carrow C)$ $F=F_{1}\circ F_{2}=F_{2}\circ F_{1}$
$CA=(C, F)$ $CA_{1\text{ }}CA_{2}$ $CA$
2
[2]
1 $G$ $V\subset G,$ $V’\subset 2^{V}$ $CA=(G, V,V’)$ $G$
$V’$ $f$ : $2^{V}arrow\{\phi, \{e\}\}$ $\forall A\in 2^{V}$
$f(A)=\{\begin{array}{ll}\phi (A\not\in V’)\{e\} (A\in V’)\end{array}$
$\forall X\in 2^{G}$ F: $2^{G}arrow 2^{G}$
$F(X)= \bigcup_{g\in G}gf(g^{-1}X\cap V)$
$f$
$F$
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2 $CA_{1}=(G, V_{1}, V_{1}’)$ $CA_{2}=(G, V2, V_{2}’)$ $G$
$CA_{1}\phi CA_{2}=(G, V_{1}\cdot V_{2}, V_{1}’\phi V_{2}’)$. $V_{1}\cdot V_{2}=\{v_{1}v_{2}\in G|v_{1}\in V_{1},v_{2}\in V_{2}\}$. $V_{1}’\phi V_{2}’=\{X\in 2^{V_{1}\cdot V_{2}}|\{v\in V_{1}|v^{-1}X\cap V_{2}\in V_{2}’\}\in V_{1}’\}$
3[2] FbA, , $F_{CA_{2}},F_{CA_{1}\phi CA_{2}}$
$F_{CA_{1}}\circ F_{CA_{2}}=F_{CA_{1}\phi CA_{2}}$
4 $C$ $F$ $F^{\infty}(C)$
$F^{\infty}(C):=\{c\in C|\exists n>0c=F^{n}(c)\}$
$c\in F^{\infty}(C)$ $F$ $(LC)$
3 CA LC
[6]
$CA=(G, V, V’)$ 2
$CA_{1}=(G,V_{1},V_{1}’)$ $CA_{2}=(G,V_{2},V_{2}’)$
$CA=CA_{1}\circ CA_{2}=CA_{2}\circ CA_{1}$ $F=F_{1}\circ F_{2}=F_{2}\circ F_{1}$
5. $F(C)\subseteq F_{1}(C)$. $F(C)\subseteq F_{2}(C)$
$c\in C-F(C)$ (GOE) $C-F_{1}(C)\cup C-F(C)\subseteq C-F(C)$
$c\in C$ GOE $c$ $F$ GOE
LC
6
1. $F_{1}^{\infty}(C)\cap F_{2}^{\infty}(C)\subset F^{\infty}(C)$
2. $F^{\infty}(C)\subset F_{1}^{\infty}(C)\cup F_{2}^{\infty}(C)$
(1) $c\in F_{1}^{\infty}(C)\cap F_{2}^{\infty}(C)$ $c=F_{1}^{n_{1}}(c)=F_{2}^{nz}(c)$ $n_{1},$ $n_{2}>0$
$F_{1}\circ F_{2}=F_{2}\circ F_{1}$ $F^{n_{1}\cross n_{2}}(c)=(F_{1}\circ F_{2})^{n_{1}xn_{2}}(c)=F_{1}^{n_{1}xn_{2}}(F_{2}^{n_{1}xn_{2}}(c))=C$
$c\in F_{\infty}(C)$
(2) $c\in F^{\infty}(C)$ $c=F^{n}(c)$ $n>0$ $C$
$nxm>\# C$ $m$ $c=F^{nxm}(c)=F_{1}^{nxm}(F_{2}^{nxm}(c))(=F_{2}^{nxm}(F_{1}^{nxm}(c)))$
$c\in F_{1}^{\infty}(C)(c\in F_{2}^{\infty}(C))$ $(t>\# C$ $\forall c\in C$ $F^{t}(c)\in F^{\infty}(C)$ $)$
$c\in C$ LC LC $c$ $F$ LC
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71. $c\in F_{1}^{\infty}(C)$ $F_{2}(c)\in F_{1}^{\infty}(C)$
2. $c\in F^{\infty}(C)$ $F_{1}(c)\in F^{\infty}(C)$
8
$(C-F_{1}^{\infty}(C))\cap(C-F_{2}^{\infty}(C))\subseteq(C-F^{\infty}(C))$
$c$ $F_{1},F_{2}$ LC $F$ LC
9 $c\in C$ $c=F_{1}^{n_{1}}(c)=F_{2}^{n_{2}}(c)$ $n_{1},n_{2}>0$ $c=F^{LCM(n_{1},n_{2})}(c)$
$c\in F_{1}^{\infty}(C)\cap F_{2}^{\infty}(C)$ $C_{1}=\{F_{1}^{t}(c)|t\geq 0\}$ $C_{2}=\{F_{2}^{t}(c)|t\geq 0\}$
$\# C_{1}=n_{1\text{ }}\# C_{2}=n_{2\text{ }}\#(C_{1}\cap C_{2})=m$
10 $m|n_{1}$ $m|n_{2}$
$m|n_{1}$ $m\gamma n_{1}$ $t= \min\{t’>$
$0|F_{1}^{t’}(c)\in C_{2}\}$ $c\in C_{2},F_{1}^{t}(c)\in C_{2}$ $1<t’<t$ $F_{1}^{t’}(c)\not\in C_{2}$









11 $F_{1^{m}}^{\lrcorner}(C_{2})=C_{2}$ $F_{2^{m}}^{\simeq A}(C_{1})=C_{1}$ $0<t<\underline{n}\perp m$ $F_{1}^{t}(C_{2})\neq C_{2}$
$0<t< \frac{n}{m}a$ $F_{1}^{t}(C_{1})\neq C_{1}$
12 $C_{1}\cap C_{2}.=\{c\}$
$\min\{t|t>0,c=F^{t}(c)\}=LCM(n_{1},n_{2})$
$c=F^{LCM(n_{1},n)}2(c)$ $C_{1}\cap C_{2}=\{c\}$ $n_{1}\gamma t$ $t>0$ $C_{1}\neq F_{2}^{t}(C_{1})$
$c\neq F^{t}(c)(1\leq t<LCM(n_{1},n_{2}))$ $\min\{t>0|c=F^{t}(c)\}=LCM(n_{1},n_{2})$
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$F^{k}(c)=c$ $0<k<LCM(^{n\pm n_{L^{t}}}$$m,n_{2}) x\frac{n_{1}}{(n_{1}+n_{2}t)}$ $k$
11 $k$ $nm$ $k=_{m}^{n}$ $h$
$c=F$ $h_{=F_{2^{m}}^{\underline{n}+L_{h}^{1}}(c)}arrow^{R}$
$n\mapsto ntmh$ $n_{2}$ $LCM(^{\underline{n}_{1}}R_{n_{2})}^{nt}m,<_{m}n$
$\simeq n$th
$LCM( \frac{n+nt}{m},n_{2})x\frac{n_{1}}{(n_{1}+n_{2}t)}<\lrcorner nmh=k$ $\min\{i|F^{i}(c)=c\}=LCM(^{n\pm n_{L^{t}}}$$m,n_{2})x$
$\frac{nr}{(n_{1}+n_{2}t)}$




CA Wolkam [5] 2
10
5
$1$ $2$ $3$ $CA90(5)$ CA240(5)
$c=9$ Cl $=\{6,9,15\},C_{2}=\{5,9,10,18,20\}$ min$\{t>0|F^{t}(9)=9\}=15$
CA15(5) CA150(5)
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1: CA90(5)
$\infty\infty$
3: $CA\Re 1(5)xCA240(5)$
42
4:CA15(5) 5: $CA150(5)$
$m$
6: $CA15(5)xCA150(5)$
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